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Computerized  inpatient  medical  records  for  enlisted  Na¬ 
val  personnel  from  1975-1983  were  searched  for  first  hospi¬ 
talizations  due  to  any  of  33  parasitic  diseases.  Average  an¬ 
nual  age-adjusted  incidence  rates  were  calculated  per  100,000 
person-years  and  were  found  to  range  from  0.0  (viral  enceph¬ 
alitis,  louse-borne  typhus,  trypanosomiasis,  schistosomia¬ 
sis)  to  2.7  for  acariasis.  Overall,  seamen  (SIR  ■  IS,  p  < 
0.05)  and  hospital  corpsmen  (SIR  »  2.6,  p  <  0.05)  were  at 
increased  risk  for  hospitalization  for  parasitic  diseases. 
Blacks  showed  lower  rates  of  acariasis  (p  <  0.05)  than  Cau¬ 
casians  or  other  racial  groups,  but  higher  rates  of  trichomo¬ 
niasis  (p  <  0.05).  Hospitalizations  for  amebiasis,  malaria, 
cestode  parasites,  and  intestinal  helminths  were  more  fre¬ 
quent  among  non-caucasian,  non-black  Navy  personnel. 
Cultural  dietary  practices  among  some  ethnic  groups,  such 
as  Filipinos,  may  place  them  at  higher  risk  for  certain  para¬ 
sitic  diseases.  There  were  three  outbreaks  of  malaria  identi¬ 
fied  aboard  ship.  These  were  presumed  to  be  due  to  the 
crews  of  these  ships  coming  in  contact  with  infectious  mos¬ 
quitoes  more  or  less  simultaneously.  -  ■  v. .  I 


Despite  the  many  advances  in  the  control  and  treatment 
of  parasitic  diseases  in  recent  times,  these  diseases  are 
among  the  greatest  cause  of  morbidity  in  the  world.  Esti¬ 
mated  cases  worldwide  for  malaria  is  220  million  (1),  ftlaria- 
sis  90.2  million  (2),  and  amebiasis  480  million  (3).  A  sur¬ 
vey  of  incidence  of  intestinal  helminths  in  Kenya  showed 
little  change  over  the  period  1917-1983  despite  repeated  ef¬ 
forts  at  control  (4).  In  most  cases,  the  estimates  of  inci¬ 
dence  and  prevalence  of  parasitic  diseases  are  poor  (1).  In  ad¬ 
dition,  the  prevalence  of  infected  individuals  may  not  be  a 
good  indicator  of  the  intensity  of  infection  for  some  types  of 
parasites  (5).  Consequently,  these  numbers  are  only  a  very 
rough  indication  of  the  magnitude  of  the  severity  of  these 
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diseases. 

We  report  here  incidence  rates  among  enlisted  Navy  per¬ 
sonnel  of  parasitic  diseases  from  1973  to  1983.  This  popula¬ 
tion  differs  from  the  general  population  of  the  United  States 
since  many  Naval  personnel  travel  to  areas  of  the  world  where 
parasitic  diseases  are  endemic.  However,  hospitalization 
records  of  these  personnel  allow  for  a  good  estimation  of  inci¬ 
dence  rates  of  hospitalized  parasitic  diseases  in  the  Navy  pop¬ 
ulation  and  a  picture  of  the  extent  and  relative  frequencies  of 
parasitic  diseases  serious  enough  to  require  hospitalization. 

Methods 

This  study  used  computerized  historical  inpatient  medi¬ 
cal  and  career  history  Hies  maintained  by  the  Naval  Health 
Research  Center.  These  files  provided  all  hospitalizations, 
medical  bo'vd,  and  physical  evaluation  board  findings  for  all 
Navy  enlisted  personnel  serving  on  .active  duty  since  1  Janu¬ 
ary  1965  and  31  December  1983.  Inpatient  information  was 
provided  by  the  Naval  Medical  Data  Services  Center  in  Be- 
thesda,  Maryland.  Career  history  information,  provided  by 
the  Navy  Military  Personnel  Command,  was  used  to  deter¬ 
mine  demographic  characteristics  and  occupation. 

The  files  were  searched  for  first  hospitalizations  for  any 
one  of  33  parasitic  diseases  (6).  Incidence  rates  were  calculat¬ 
ed  using  first  hospitalizations  and  total  person-years  at  risk. 
Incidence  rates  were  extremely  low  for  all  diseases  examined; 
and,  consequently,  95  percent  confidence  intervals  were  calcu¬ 
lated  using  the  Poisson  distribution  (7,8,9). 

Sex  ratios  were  calculated  for  diseases  which  affected 
both  sexes,  and  simultaneous  confidence  intervals  were  con¬ 
structed  by  the  methods  of  Gold  and  Goodman  (10-11).  For  "■ 
seven  diseases,  only  one  sex  was  affected.  For  these  cases  tlie  -4— 
exact  binomial  probability  of  observing  such  a  result  by  y 
chance  alone  was  computed,  based  on  the  sex  distribution  of  (3 
the  entire  Navy.  The  critical  probability  was  determined  by  £3 

the  Bonferroni  inequality  (12).  Since  the  sex  ratio  of  Navy  _ 

personnel  is  male  biased,  it  is  extremely  difficult  to  detect  - 

male  biased  diseases  and  relatively  easy  to  detect  female 
biased  disease.  For  instance,  it  would  take  a  sample  of  80  af- 
fected  males  and  0  affected  females  to  satisfy  the  test  criteria 
described  above  or  a  sample  of  2  females  and  0  males. 

Age-specific  incidence  rates  were  calculated  for  all  para-  — 
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Table  1 

Incidence  of  parasitic  disease  in  U.S.  Navy,  1975-1983 


Disease  (ICD-9  CM  code) 

Number  of 

cases 

Average  annual 
incidence  rate  per 

100,000  person-years 
(N®4, 199,630 
person-years) 

95% 

Confidence 

limits 

Acariasis  (133) 

112 

2.7 

(2.2,  3.2) 

Trichomoniasis  (131) 

106 

2.5 

(2.1.  3.1) 

Other  Protozoal  (007)* 

80 

1.9 

(1.5,  2.4) 

Amebiasis  (006) 

78 

1.9 

(1.5,  2.3) 

Malaria  (084) 

52 

1.2 

(0.9,  1.6) 

Other  infestation  (134)t 

47 

1.1 

(0.8,  1.5) 

Toxoplasmosis  (130) 

30 

0.7 

(0.5,  1.0) 

Other  intestinal  helminthiases  (127)| 

29 

0.7 

(0.5.  1.0) 

Pediculosis  (132) 

17 

0.4 

(0.3,  0.7) 

Tick  rickettsia  (082) 

12 

0.3 

(0.2,  0.5) 

Other  cestode  (123)8 

12 

0.3 

(0.2,  0.5) 

Other  typhus  (081)1 

11 

0.3 

(0.2,  0.5) 

Other  rickettsia  (083)** 

9 

0.2 

(0.1,  0.4) 

Echinococcosis  (122) 

8 

0.2 

(0.1,  0.4) 

Dengue  (061) 

5 

0.1 

(0.0,  0.3) 

Other  arthropod  disease  (088)tt 

4 

0.1 

(0.0,  0.2) 

Ancylostomiasis  (126) 

4 

0.1 

(0.0,  0.2) 

Trichinosis  (124) 

3 

0.1 

(0.0,  0.2) 

Other  unspecified  helminthiases  (128) 

3 

0.1 

(0.0.  0.2) 

Leishmaniasis  (085) 

3 

0.1 

(0.0,  0.2) 

Relapsing  fever  (087) 

3 

0.1 

(0.0,  0.2) 

Filarial  infection  (125) 

2 

0.1 

(0.0,  0.2) 

Mosquito  encephalitis  (062) 

2 

0.1 

(0.0,  0.2) 

Hemorrhagic  fever  (065) 

2 

0.1 

(0.0,  0.2) 

Tick  encephalitis  (063) 

1 

0.0 

(0.0,  0.1) 

Yellow  Fever  (060) 

1 

0.0 

(0.0,  0.1) 

Other  trematode  (121)t$ 

1 

0.0 

(0.0,  0.1) 

Viral  encephalitis  (064) 

0 

0.0 

(0.0,  0.0) 

Other  arthropod-borne  viral  disease  (066)88 

0 

0.0 

(0.0,  0.0) 

Louse-borne  typhus  (080) 

0 

0.0 

(0.0,  0.0) 

Trypanosomiasis  (086) 

0 

0.0 

(0.0,  0.0) 

Schistosomiasis  (120) 

0 

0.0 

(0.0,  0.0) 

Intestinal  parasitism  unspecified  (129) 

0 

0.0 

(0.0,  0.0) 

Total 

637 

15.2 

(14.0,  16.4) 

*  Balantidiasis,  giardiasis,  coccidiosis,  other  and  unspecified, 
t  Mylas's,  phthirus,  other  arthropod,  hirudiniasis,  other  and  unspecified. 

$  Ascariasis,  strongyloidiasis,  trichuriasis,  enterobiasis,  other  nematodes,  mixed  helminthiasas,  helminthios  unspecified. 

J  Taenia  solium,  cysticercosi s,  taenia  saginata,  taeniasis,  diphyllobothriasis,  sparganosis,  hymenolcpiasis,  other  and  unspeci¬ 
fied. 

1  Endemic  flea-borne,  Brill's  disease,  mitc-bome,  unspecified. 

**  Rickettsial  pox,  Q-fever,  Wolhynian  fever,  other,  unspecified, 
tt  Bartonellosis,  other,  unspecified. 

Opisthorchiasis,  clonorchiasis,  paragonimiasis,  fascioliasis,  fasciolopsiasis,  mctagoniiniasis,  hctcrophyiasis,  other,  unspeci¬ 
fied. 

§8  Phlebotomus  fever,  tick-borne  fever,  Venezuelan  equine  fever,  other  mosquito  borne  fcvei ,  other  unspecified. 
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side  diseases  combined.  Because  incidence  rates  varied  with 
age,  rates  for  occupations  were  age-adjusted.  Standardized  in¬ 
cidence  rados  (SIRs)  and  95%  Poisson  confidence  intervals 
were  calculated  for  each  of  60  occupadons.  Since  this  test 
was  carried  out  on  a  large  number  of  occupadons  significant 
results  may  be  expected  to  appear  at  the  five  percent  error  lev¬ 
el  due  to  chance  alone.  Based  on  the  Bonferroni  inequality, 
99.8  percent  confidence  intervals  were  calculated  for  those  oc¬ 
cupadons  in  which  the  93  percent  Poisson  confidence  interval 
did  not  include  1.0  (12,13). 

To  assess  whether  different  racial  groups  are  at  increased 
risk  of  a  particular  parasitic  disease,  standardized  incidence  ra¬ 
dos  were  computed  for  whites,  blacks  and  all  other  racial 
groups  combined. 

Results 

Table  1  is  noteworthy  for  identifying  those  diseases 
which  do  not  occur  or  occur  rarely  as  it  is  useful  for  identify¬ 
ing  those  which  are  most  frequent.  Two  common  parasitic 
diseases  in  the  third  world,  schistosomiasis  and  trypanosomi¬ 
asis  were  unobserved  in  Navy  personnel  during  this  nine-year 
period  (Table  1).  The  most  common  disease,  scabies  or  acari- 
asis,  is  still  relatively  rare  occurring  in  only  3  individuals  per 
100,000  person-years. 

There  were  no  significant  trends  with  age  and  parasitic 
disease  infection.  The  rates  were  significantly  lower, 
however,  in  the  33-44  year  age  ranges  as  compared  to  the  17- 
24  year  age  ranges  (table  2). 

The  frequency  of  white,  black  and  other  racial  groups  af¬ 
fected  show  deviations  from  the  expected  for  six  diseases 
(Table  3).  Amebiasis,  makria,  and  "other”  cestode  diseases 
which  includes  pork  and  beef  tapeworms  were  significantly 
higher  in  personnel  who  were  neither  white  nor  black.  Proio- 
zal  diseases  other  than  amebiasis  were  higher  in  "others"  than 
in  whites,  but  not  significantly  higher  than  in  blacks.  Blacks 


had  a  significant  excess  of  trichomoniasis.  j 

Two  diseases,  trichomoniasis  and  echinococcosis,  show  | 
significantly  higher  incidence  rates  among  females  (sex  ratios  I 
are  shown  in  Appendix  Table  1).  All  8  cases  of  eehinococ- 
cosis  which  occured  in  the  Navy  occurred  in  females,  and  82  j 
of  106  cases  (77  percent)  of  cases  of  trichomoniasis  occured  | 
in  females.  Because  trichomoniasis  affects  the  uio-genital  ! 
tract,  the  higher  incidence  among  females  may  be  a  function  j 
of  the  expression  of  this  parasite  in  the  two  sexes  which  in 
turn  leads  to  different  incidence  of  hospitalization.  Explana¬ 
tions  for  the  exclusive  occurrence  of  echinococcosis  among 
females  are  not  so  easily  developed. 

One  vector  of  echinococcosis,  Echinococcus  muhilocu- 
laris,  is  harbored  in  the  fox-vole  predator-prey  community  in 
Northern  latitudes  of  the  United  States  (14).  The  duty  sta¬ 
tion  of  the  eight  females  infected  with  echinococcosis  were 
not  predominantly  in  the  Northern  U.S.  and  only  three  sub¬ 
jects  enlisted  in  states  along  the  northern  border. 

Only  three  job  categories  showed  frequencies  of  para¬ 
sitic  disease  which  were  higher  than  expected  (Table  4).  Sea¬ 
men  were  30  percent  more  likely  to  come  down  with  a  para¬ 
sitic  disease  compared  to  other  Navy  personnel  while 
hospital  corpsmen  experienced  rates  150  percent  greater.  So¬ 
nar  techniciiuis  also  show  statistically  significant  higher  inci¬ 
dence  of  parasitic  disease  than  expected  even  though  the  SIR 
was  based  on  only  three  cases.  Further  study  of  these  cases 
would  be  prudent  to  verify  that  this  increased  incidence  was 
not  due  to  some  lack  of  independence  between  these  three 
cases. 

The  heterogeneity  of  these  parasitic  diseases  is  evident 
in  the  frequency  with  which  each  parasitic  disease  is  detected 
on  the  first  diagnosis  (Table  5).  For  instance,  almost  all  in¬ 
dividuals  affected  with  malaria  or  amebiasis  are  admitted  to 
the  hospital  with  a  diagnosis  of  these  diseases.  In  contrast, 
individuals  with  trichomoniasis  are  as  likely  to  be  first  hos¬ 
pitalized  with  an  admitting  diagnosis  of  a  mental  disorder  as 


Table  2 

Average  annual  age-specific  incidence  rates  for  all  parasitic  disease  in  the  U.S.  Navy,  1975-1983 


• 

Age  (in  years) 

Number 
of  cases 

Incidence  rate 
per  100,000 
person-years 

95% 

Confidence 

limits 

*  17-19 

126 

17.8 

(14.9,  21.2) 

20-24 

292 

16.1 

(14.3,  18.0) 

23-29 

11 

15.0 

(12.5,  18.1) 

30-34 

67 

14.9 

(11.7,  18.9) 

35-39 

32 

9.4 

(6.6,  13.2) 

40-44 

7 

6.6 

(3.2,  13.7) 

45-49 

2 

7.7 

(0.94,  28.0) 

50-61 

_ I 

13.2 

(0.33,  74.0) 

Total 

637 

15.2 

(14.0,  16.4) 
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Table  3 

Standardized  incidence  ratios  (SIR)  for  parasitic,  diseases  by  racial  group,  U.S.  Navy,  1975-1983 


Race 


No.  of 

White 

Black 

Other 

Disease 

cases 

SIR  (95%  C.I.) 

SIR  (95%  C.I.) 

SIR  (95%  C.I.) 

Amebiasis 

78 

0.9  (0.7.  1.2) 

1.2  (0.6,  2.2) 

13.0  (6.0,28.0)* 

Other  protozoal  disease 

80 

0.9  (0.7,  1.1) 

1.7  (1.0,  2.8) 

6.3  (1.3,18.0)* 

Dengue 

5 

1.1  (0.4,  2.7) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Mosquito  encephalitis 

2 

1.1  (0.1,  4.0) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Hemorrahagic  fever 

2 

0.6  (0.0,  3.0) 

4.6  (0.1,25.0) 

0.0  (0.0,  0.0) 

Other  typhus 

11 

0.9  (0.9,  1.8) 

0.8  (0.0,  4.6) 

14.0  (0.4,80.0) 

Tick  rickettsia 

12 

1.1  (0.6,  1.9) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Other  riskettsia 

9 

1.0  (0.5,  2.0) 

0.0  (0.0,  0.0) 

20.0  (0.5,110.0) 

Malaria 

52 

0.9  (0.7,  1.2) 

0.5  (0.1,  1.5) 

23.0(11.0,47.0)* 

Leishmaniasis 

3 

1.1  (0.2,  3.2) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Relapsing  fever 

3 

0.7  (0.1,  2.7) 

3.0  (0.1,  1.7) 

0.0  (0.0,  TO) 

Other  arthropod-borne 
viral  disease 

4 

0.9  (0.2,  2.5) 

2.3  (0.1,13.0) 

0.0  (0.0,  0.0) 

Echinococcosis 

8 

1.1  (0.6,  2.2) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Other  cestode 

12 

0.7  (0.4,  1.4) 

0.0  (0.0,  0.0) 

57.0  (16.0,150.0)' 

Trichinosis 

3 

0.7  (0.1,  2.7) 

0.3  (0.0,  1.7) 

0.0  (0.0,  0.0) 

Filarial  infection 

2 

0.6  (0.0,  2.7) 

4.6  (0.1,25.0) 

0.0  (0.0,  0.0) 

Ancylostomiasis 

4 

0.9  (0.2,  2.5) 

2.3  (0.1,13.0) 

0.0  (0.0, 0.0) 

Other  intestinal 
helminthiasis 

29 

0.6  (0.4,  1.0) 

0.9  (0.2,  8.8) 

59.0  (32.0,108,0)' 

Other  unspecified 
helminthiasis 

3 

0.7  (0.1,  2.7) 

3.0  (0.1,17.0) 

0.0  (0.0, 0.0) 

Toxoplasmosis 

30 

1.0  (0.7,  1.5) 

0.6  (0.1,  2.2) 

0.0  (0.0.  0.0) 

Trichomoniasis 

106 

0.8  (0.6,  1.0) 

2.8  (2.0,  4.0) 

0.0  (0.0,  0.0) 

Pediculosis 

17 

1.0  (0.6,  1.7) 

1.1  (0.1,  3.8) 

0.0  (0.0, 0.0) 

Acariasis 

112 

1.1  (0.9,  1.3) 

0.3  (0.1,  0.9)* 

4.5  (0.9,13.0) 

Other  infestations 

47 

0.8  (0.6,  1.2) 

2.2  (1.2,  3.9) 

1.0  (0.0,  5.6) 

Other  trematode 

1 

0.9  (0.03, 6.3) 

0.0  (0.0,  0.0) 

0.0  (0,0,  0,0) 

Tick  encephalitis 

1 

0.9  (0.03,  6.3) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Yellow  fever 

1 

a 

0.9  (0.03,  6.3) 

0.0  (0.0,  0.0) 

0.0  (0.0,  0.0) 

Total 

637 

0.9  (0.8,  1.0) 

1.3  (1.1,  1.6) 

9,5  (6.8,  13)* 

*  Significantly  different  from  the  total  Navy  at  the  p<0.05  level. 


they  are  for  trichomoniasis. 

Several  outbreaks  of  disease  were  observed.  All  oc¬ 
curred  on  ships  and  involved  malaria.  In  1976,  seven  men  on 
the  aircraft  carrier  Enterprise  came  down  with  malaria  in  a 
seven-day  period.  In  1980,  seven  men  on  the  Constellation 
came  down  with  malaria  in  a  five-day  period  and  an  eighth 
was  stricken  12  days  later. 

Average  hospital  stays  varied  from  4.0  days  for  the  cate¬ 
gory  other  intestinal  parasites  to  33.0  days  for  leishmaniasis 
(Appendix  Table  1).  Number  of  cases  of  parasitic  disease  var¬ 
ied  from  52  in  1979  to  105  in  1976  (Appendix  Table  2). 

Discussion 

The  most  noteworthy  result  of  this  study  is  the  quantit¬ 


ative  documentation  of  very  low  incidence  rates  of  these  para¬ 
sitic  diseases  in  the  Navy  compared  to  incidence  rates  in  pop¬ 
ulations  in  many  other  parts  of  the  world.  For  instance,  no 
cases  of  trypanosomiasis  were  observed  in  the  Navy  after 
four  million  person-years  of  observation  although  one  form 
of  trypanosomiasis,  Chagas  disease,  occurs  in  perhaps  10 
percent  of  the  population  at  risk  in  South  America  (15). 
Clyde  (16)  reports  worldwide  incidence  rates  of  malaria  be¬ 
tween  0.2  percent  and  20  percent  while  the  observed  first 
hospitalization  rates  in  the  Navy  were  about  0.001  percent 
per  year.  Positive  serologic  evidence  for  Entamoeba  histo¬ 
lytica  was  found  in  up  to  49  percent  of  stool  samples  exam¬ 
ined  in  populations  of  various  localities  of  South  America 
(3)  although  less  than  0.002  percent  of  Navy  personnel  per 
year  were  hospitalized  with  clinical  cases  of  amebiasis. 
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Table  4 

Standardized  incidence  ratios  (SIR)  for  various  occupations  for  all  parasitic  disease  in  the  US  Navy,  1975-1983 


Occupation 

Number 
of  cases 

SIR 

(95%  C.I.) 

Boatswain's  Mate 

14 

1.2 

(0.7,  2.1) 

Quartermaster 

5 

0.9 

(0.3,  2.1) 

Signalman 

1 

0.3 

(0.0,  1.4) 

Operations  Specialist 

14 

1.3 

(0.8,  2.1) 

Elec.  Warfare  Technician 

1 

0.4 

(0.0,  2.2) 

Sonar  Technician 

3 

34.0* 

(6.9,98.0) 

Ocean  Systems  Technician 

2 

1.1 

(0.1,  3.8) 

Torpedoman's  Mate 

3 

0.6 

(0.1.  1.6) 

Gunnel's  Mate 

8 

0.8 

(0.4,  1,6) 

Fire  Control  Technician 

2 

5.4 

(0.7,19.0) 

Mineman 

1 

1.3 

(0.0,  7.4) 

Electronics  Technician 

8 

0.5 

(0.3,  1.1) 

Data  Systems  Technician 

3 

1.0 

(0.2,  2.8) 

Navy  Counselor 

2 

1.9 

(0.2,  6.8) 

Radioman 

25 

1.2 

(0.8.  1.7) 

Yeoman 

17 

1.2 

(0.7,  1.9) 

Persoitnelman 

4 

0.4 

(0.1,  1.1) 

Data  Processing  Technician 

3 

0.7 

(0.1,  1.9) 

Storekeeper 

9 

0.8 

(0.4,  1.4) 

Disbursing  Clerk 

4 

1.3 

(0.4,  3.4) 

Mess  Management  Specialist 

24 

1.2 

(0.8.  1.7) 

Intelligence  Specialist 

2 

1.3 

(0.2,  4.7) 

Ships  Serviceman 

7 

1.0 

(0.5,  2.1) 

Journalist 

1 

1.0 

(0.0,  5.6) 

Lithographer 

1 

1.8 

(0.1,10.0) 

Illustrator  Draftsman 

1 

2.3 

(0.1,13.0) 

Seaman  Recruit 

131 

1.5* 

(1.2,  1.8) 

Machinist's  Mate 

27 

0.8 

(0.5,  1.1) 

Engineman 

12 

1.1 

(0.6.  1.8) 

Machinery  Repairman 

2 

0.6 

(0.1,  2.1) 

Boiler  Technician 

17 

1.1 

(0.7,  1.8) 

Electrician's  Mate 

13 

0.8 

(0.5,  1.3) 

Interior  Comm.  Electrician 

5 

0.7 

(0.2,  1.6) 

Hull  Maint.  Technician 

13 

0.9 

(0.5,  1.5) 

Fireman  Recruit 

32 

1.1 

(0.8,  1.5) 

Engineering  Aide 

2 

4.1 

(0.5,  1.5) 

Construction  Electrician 

1 

0.6 

(0.0.  3.1) 

Equipment  Operator 

1 

0.3 

(0.0,  1.9) 

Construction  Mechanic 

3 

1.5 

(0.3,  7.5) 

Builder 

2 

0.6 

(0.1,  2.0) 

Construction  Recruit 

1 

0.9 

(0.0,  4.9) 

Aviation  Machinist's  Mate 

15 

1.1 

(0.7,  1.9) 

Aviation  Electronics  Tech 

7 

0.5 

(0.3,  1.1) 

Antisub.  Warfare  Tech 

6 

2.3 

(1.1,  5.0) 

Aviation  ASW  Operator 

6 

1.5 

(0.7,  3.3) 

Aviation  Ordnanceman 

8 

1.0 

(0.5,  2.0) 

Aviat  Fire  Control  Tech. 

3 

0.7 

(0.2,  2.1) 

Air  Controlman 

2 

0.6 

(0.1,  2.2) 

Aviation  Boatswain's  Mate 

2 

0.2 

(0.0,  0.9) 

Aviation  Electrician's  Mate 

9 

0.9 

(0.5,  1.6) 

Aviation  Structural  Mech. 

12 

0.6 

(0.3,  1.0) 

Aircrew  Survival  Equipunan 

2 

0,8 

(0.1.  2.8) 

Table  4  (continued) 

Standardized  incidence  ratios  (SIR)  for  various  occupations  for  all  parasitic  disease  in  the  US  Navy,  1975-1983 


Occupation 

Number 
of  cases 

SIR 

(95%  C.I.) 

Aerographer's  Mate 

3 

1.4 

(0.3,  4.0) 

Aviation  Storekeeper 

7 

1.3 

(0.6, 2.7) 

Aviation  Maint.  Admin.  Man 

4 

1.0 

(0.3,  2.5) 

Aviat  Sup.  EqpL  Tech. 

2 

0.7 

(0.1,  1.7) 

Photographer's  Mate 

3 

1.1 

(0.2,  3.3) 

Airman 

17 

0.6 

(0.4,  0.9) 

Hospital  Corpsman 

79 

2.6* 

(2.0,  3.2) 

Dental  man 

8 

1.7 

(0.9,  3.4) 

Unspecified 

15 

Total 

637 

1.0 

*  Significantly  different  from  1.0  using  99.8%  confidence  intervals  (12). 


Table  5 

Admitting  diagnosis  and  final  diagnoses,  six  parasitic  diseases,  U.S.  Navy,  1975-1983 


Final  Diagnosis 

Admitting 

diagnosis 

Toxo¬ 

plasmosis 

(N-30) 

Other 

intestinal 

helminthias 

(N-127) 

Amebiasis 

(N-78) 

Acariasis 

(N-112) 

Tricho¬ 

moniasis 

(N-106) 

Malaria 

(N-52) 

Toxoplasmosis 

Other  intestinal 

65.0 

0.0 

0.0 

0.0 

0.0 

0.0 

helminthiasis 

0.0 

33.0 

0.0 

0.0 

0.0 

0.0 

Amebiasis 

0.0 

0.0 

86.0 

0.0 

0.0 

0.0 

Acariasis 

0.0 

0.0 

0.0 

26.0 

0.0 

0.0 

Trichomoniasis 

0.0 

0.0 

0.0 

0.0 

13.0 

0.0 

Malaria 

13.0 

0.0 

0.0 

0.0 

0.0 

96.0 

Alcoholism 

Mental 

0.0 

0.0 

0.0 

14.3 

3.0 

0.0 

disorder 

3.2 

0.0 

0.0 

8.0 

16.0 

0.0 

Venereal 

0.0 

0.0 

0.0 

2.0 

0.0 

0.0 

Other 

18.8 

67.0 

14.0 

49.7 

68.0 

4.0 

Total 

100.0 

100,0 

100.0 

100.0 

100.0 

100.0 

For  many  parasitic  diseases,  accurate  incidence  rates  are 
not  available  for  a  U.S,  population.  Walsh  (3)  conjectures 
that  there  are  probably  >100,000  clinical  cases  of  amebiasis 
in  the  United  States  yearly.  This  would  translate  into  rough¬ 
ly  45  cases  per  100,000  person-years.  The  observed  first  hos¬ 
pitalization  rate  of  1.9  per  100,000  person-years  in  the  Navy 
suggests  that  Walsh's  estimate  may  be  high. 

Six  diseases  show  a  significant  excess  of  affected  indi¬ 
viduals  in  the  "other"  racial  group.  Further  examination  of 
these  data  show  that  Filipinos  constitute  a  very  large  fraction 


of  all  individuals  affected  with  other  cestode  diseases  (33%  of 
the  total)  and  other  intestinal  helminthiases  (37%).  Included 
among  the  other  intestinal  helminthiases  is  capilluriasis, 
which  is  endemic  to  the  Northern  Philippines  and  is  trans¬ 
mitted  by  eating  raw  fish  (14).  These  observations  suggest 
the  cultural  and  dietary  practices  of  certain  ethnic  groups  in 
the  Navy  may  predispose  them  to  certain  parasitic  diseases. 

Acariasis  (scabies)  showed  significant  heterogeneity 
among  races  (Table  3).  The  incidence  rate  indicates  that 
blacks  tend  to  have  a  lower  incidence  than  the  other  racial 


groups.  Several  reports  have  indicated  decreased  prevalence 
among  blacks  (17-19)  although  one  study  (20)  showed  no 
significant  difference  among  recruits  at  Army  medical  cen¬ 
ters. 

In  some  respects  the  results  of  this  study  will  be  atypi¬ 
cal  of  many  other  U.S.  populations.  The  extensive  travel  by 
military  personnel  clearly  put  them  at  risk  for  diseases  such 
as  malaria.  The  pattern  of  the  outbreaks  of  malaria  tend  to 
confirm  this  suspicion.  Navy  personnel  living  at  close  quar¬ 
ters  may  also  be  at  greater  risk  for  highly  contagious  condi¬ 
tions  such  as  scabies  (21 ,22).  The  very  low  rates  of  parasitic 
diseases  in  the  Navy  indicate  measures  taken  to  prevent  these 
diseases  arc  for  the  most  part  effective. 

Acknowledgements 

We  thank  E.  Gorham,  M.  McNally,  E.  Shaw  ,  and  M. 
White  for  valuable  help  and  advice  during  the  course  of  this 
project  L.  Mueller  was  supported  by  a  summer  faculty  re¬ 
search  cssociateship  from  the  Office  of  Naval  Research. 

References 

1.  Schantz  PM.  Changing  patterns  of  parasitic  dis¬ 
ease:  old  enemies  and  new  invaders-the  battle  wages  on.  Int 
J  Para  1987;20:697-710. 

2.  Mak  JW.  Epidemiology  of  lymphatic  filariasis. 
CffiA  Found  Symp  1987;127:5-14. 

3.  Walsh  JA.  Problems  in  recognition  and  diagnosis 
of  amebiasis:  estimation  of  the  global  magnitude  of  morbidi¬ 
ty  and  mortality.  Rev  Infcc  Dis  1986;  8:228-38. 

4.  Chunge  RN,  Kamunvi  F,  Kinoti  SN.  Intestinal 
parasitoses  in  Kenya:  a  review  of  intestinal  helminths  in 
Kenya,  1900-1983.  East  Afr  Med  J  1985;62(suppl  8):l-28. 

5.  Anderson  RM.  The  population  dynamics  and  epi¬ 
demiology  of  intestinal  nematode  infections.  Trans  Roy  Soc 
Trap  Med  Hyg  1986;80:686-696. 

6.  U.S.  Department  of  Health  and  Human  Services. 
The  international  classification  of  diseases,  ninth  revision, 
clinical  modification,  volume  1.  Wasington  D.C.:  U.S.  De¬ 
partment  of  Health  and  Human  Services,  1980;  DHHS  publi¬ 
cation  no.(PHS)80-1260. 

7.  Lilienfeld  AM,  Lilienfeld  DE.  Foundations  of  epi¬ 
demiology.  2nd  ed.  New  York:  Oxford  University  Press, 
1980. 

8.  Haenszel  W,  Loveland  D,  Sirken,  MG.  Lung- 
cancer  mortality  as  related  to  residence  and  smoking  histo¬ 
ries.  J  Natl  Cancer  Instit  1962;28:947-1001. 

9.  Johnson  NL,  Kotz  S.  Distribution  in  statistics: 
discrete  distributions.  New  York:  Wiley,  1969. 

10.  Gold  RZ.  Tests  auxiliary  to  tests  in  a  Mar¬ 
kov  chain.  Ann  Math  Stat  1964:34:56-74. 

11.  Goodman  LA.  Interactions  in  multidimensional 
contingency  tables.  Ann  Math  Stat  1964:35:632-646. 

12.  Miller  RG.  Simultaneous  statistical  inference. 
New  York:  MacGraw-Hill,  1966. 

13.  Dickel  PJ,  Doksuin  KA.  Mathematical  statistics: 


basic  ideas  and  selected  topics.  San  Francisco:  Holden- Day, 
1977. 

14.  Beneson,  AS.  Control  of  communicable  diseases 
in  man.  Washington  D.C.  American  Public  Health  Associ¬ 
ation;:  W.B.  Saunders,  1984. 

15.  Dvorak  JA.  The  natural  heterogeneity  of  Trypa¬ 
nosoma  cruzi:  biological  and  medical  implications.  J  Cell 
Biochem  1984;24:357-71. 

16.  Clyde  DF.  Recent  trends  in  the  epidemiology  and 
control  of  malaria.  Epidem  Rev  1987;9:219-43. 

17.  Kelly  AP.  Scabies  in  blacks.  Arch  Dermatol 
1978:114:1245. 

18.  Knox  DW,  Yoder  F,  Kramer  M.  Incidence  of  sca¬ 
bies  in  white  and  black  populations.  Arch  Dermatol 
1979:115:1286. 

19.  Alexander  AM.  Role  of  race  in  scabies  infesta¬ 
tion.  Arch  Dermatol  1978;  114:627. 

20.  Rietschell  RL,  Lewis  CW,  Jones  HE,  Akers  WA, 
Greenberg  J.  Scabies  and  role  of  race.  Arch  Dermatol 
1979;115:109-10. 

21.  Melton  LJ,  Brazin  SA,  Damm  SR.  Scabies  in 
the  United  States  Navy.  Am  J  Public  Health  1978;68:776- 
8. 

22.  Burkhart  CG.  Scabies:  an  epidemiologic  reassess¬ 
ment.  Ann  Intern  Med  1983;98:498-503. 


7 


Appendix  Table  1 

Sex  ratio  and  mean  hospital  stay  of  affected  individuals  for  parasitic  diseases,  U.S.  Navy,  1975-1983 


Disease 

Male 

No.  of 
cases 

Female 

Per  Cent 
male 

Mean  hospital 
stay  in  days 

Amebiasis 

76 

2 

96 

10.0 

Other  Protozoal 

78 

2 

98 

9.7 

Dengue 

5 

0 

100 

5.0 

Mosquito 

encephalitis 

2 

0 

100 

17.0 

Tick  encephalitis 

1 

0 

100 

10.0 

Hemorrhagic  fever 

1 

1 

50 

4.0 

Other  typhus 

10 

1 

91 

9.0 

Tick  rickettsia 

11 

1 

92 

9,8 

Other  rickettsia 

9 

0 

100 

13.0 

Malaria 

52 

0 

100 

7.0 

Leishmaniasis 

3 

0 

100 

33.0 

Relapsing  fever 

3 

0 

100 

24.0 

Other  arthropod-borne 
vital  disease 

3 

1 

75 

4.3 

Other  trematode 

1 

0 

100 

13.0 

Echinococcosis 

0 

8 

0* 

8.4 

Other  cestode 

12 

0 

100 

12.0 

Trichinosis 

3 

0 

100 

6.3 

Filarial  infection 

2 

0 

100 

25.0 

Ancylostomiasis 

4 

0 

100 

4.0 

Other  intestinal 
helminth 

22 

7 

77 

14.0 

Other  unspecified 
helminth 

2 

1 

6 

5.0 

Toxoplasmosis 

30 

0 

10 

16.0 

Trichomoniasis 

24 

82 

22* 

9.0 

Pediculosis 

17 

0 

100 

9.2 

Acariasis 

106 

6 

95 

14.0 

Other  infestation 

43 

4 

92 

13.0 

Yellow  fever 

1 

0 

100 

••• 

*  Percent  males  significantly  different  from  Navy  average  of  0.94.  Type  1  error  rate  for  all  27  tests  simultaneously  set  at  < 
0.05. 
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Appendix  Table  2 

Number  of  parasitic  disease  hospitalizations  by  year 


Year 

Disease 

75 

76 

77 

78 

79 

80 

81 

82 

83 

Total 

Amebiasis 

8 

7 

8 

4 

13 

21 

5 

7 

10 

83 

Other  Protozoal 

7 

23 

7 

6 

6 

7 

9 

10 

8 

83 

Dengue 

0 

0 

0 

2 

0 

2 

1 

0 

0 

5 

Mosquito 

encephalitis 

0 

0 

1 

0 

1 

0 

0 

0 

0 

2 

Tick  encephalitis 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

Hemorrhagic  fever 

0 

0 

0 

0 

0 

0 

1 

1 

0 

2 

Other  typhus 

0 

1 

4 

2 

2 

2 

0 

0 

0 

11 

Tick  ricketlsia 

0 

3 

3 

2 

3 

1 

0 

0 

0 

12 

Other  rickettsia 

0 

0 

2 

1 

0 

3 

0 

1 

3 

10 

Malaria 

6 

9 

2 

6 

2 

8 

10 

8 

2 

53 

Leishmaniasis 

1 

0 

0 

2 

1 

0 

0 

0 

0 

4 

Relapsing  fever 

1 

0 

0 

0 

1 

0 

0 

0 

1 

3 

Other  arthropod-bomc 
viral  disease 

0 

2 

0 

1 

0 

0 

0 

0 

1 

4 

Other  trematode 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

Echinococcosis 

0 

0 

1 

1 

1 

0 

2 

2 

1 

8 

Other  cestode 

7 

3 

0 

1 

0 

0 

1 

0 

0 

12 

Trichinosis 

1 

0 

0 

1 

0 

1 

0 

0 

0 

3 

Filarial  infection 

1 

1 

0 

0 

0 

0 

0 

0 

2 

4 

Ancylostomiasis 

2 

0 

0 

0 

1 

1 

0 

0 

0 

4 

Other  intestinal 
helminth 

9 

2 

3 

3 

1 

4 

5 

3 

0 

30 

Other  unspecified 
helminth 

0 

0 

0 

2 

0 

1 

0 

0 

0 

3 

Toxoplasmosis 

5 

4 

1 

2 

3 

2 

7 

3 

4 

31 

Trichomoniasis 

16 

11 

11 

8 

5 

13 

17 

17 

9 

107 

Pediculosis 

2 

3 

2 

3 

2 

3 

1 

0 

1 

17 

Acariasis 

17 

25 

26 

8 

6 

10 

8 

5 

7 

112 

Other  infestation 

3 

10 

4 

6 

4 

4 

4 

6 

6 

47 

Total 

86 

105 

76 

61 

52 

83 

71 

63 

55 

652* 

*  Includes  some  cases  with  more  than  one  hopitalization. 
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